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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a low-cost gas 
diffusion layer for a fuel cell, together with its 
manufacturing method, which is excellent in gas 
permeability, water repellency, and mechanical strength (if) 
while continuous formation is possible. 
SOLUTION: A gas diffusion layer is provided which is 
used for at least one of gas diffusion layers of a fuel cell 
wherein a fuel-pole side catalyst layer and an air-pole 
side catalyst layer are provided on both surfaces of an 
electrolyte film and a gas diffusion layer is provided on to)^ 
the outer surfaces of the fuel-pole side catalyst layer 
and the air-pole side catalyst layer. Here, there are 
provided a netty sheet of acid resistance and heat 
resistance, and a mixture of conductive powder and 
water-repellant filler which fill a void part of the netty 
sheet. 
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• * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The gaseous diffusion layer for fuel cells which is a gaseous diffusion layer used for at 
least one of said the gaseous diffusion layers of the fuel cell which has arranged the fuel 
electrode side catalyst bed and the air pole side catalyst bed to both sides of an electrolyte 
membrane, and has arranged the gaseous diffusion layer further, respectively on the external 
surface of a fuel electrode side catalyst bed and an air pole side catalyst bed, and is 
characterized by being formed from the mixture of the reticulated sheet which has thermal 
resistance and acid resistance, and the conductive powder and the water-repellent bulking agent 
which are filled up with the opening section of this reticulated sheet. 

[Claim 2] The gaseous diffusion layer for fuel cells according to claim 1 characterized by carrying 
out the laminating of the 2nd gaseous diffusion layer which has voidage smaller than said 
gaseous diffusion layer while being formed in the field of said gaseous diffusion layer which 
contacts said catalyst bed from the mixture of conductive powder and a water-repellent bulking 
agent. 

[Claim 3] The gaseous diffusion layer for fuel cells according to claim 2 characterized by the 
content of the water-repellent bulking agent contained in the 2nd gaseous diffusion layer being 
larger than the content of the water-repellent bulking agent contained in said gaseous diffusion 
layer. 

[Claim 4] The gaseous diffusion layer for fuel cells given in either of claim 1 to claims 3 
characterized by covering with the water-repellent ingredient beforehand the fiber which forms 
said reticulated sheet. 

[Claim 5] The gaseous diffusion layer for fuel cells given in either of claim 2 to claims 4 
characterized by the thickness of the 2nd gaseous diffusion layer being smaller than the 
thickness of said gaseous diffusion layer. 

[Claim 6] The gaseous diffusion layer for fuel cells given in either of claim 2 to claims 5 
characterized by the specific surface area of the carbon powder which the conductive powder 
used for said gaseous diffusion layer and the 2nd gaseous diffusion layer is carbon powder, and is 
used for said gaseous diffusion layer being smaller than the specific surface area of the carbon 
powder used for the 2nd gaseous diffusion layer. 

[Claim 7] The process of claim 1 characterized by considering as the gaseous diffusion layer 
which it heat-treated, and it decomposed, and the ostomy agent was dispersed, and formed 
micropore after making a gaseous diffusion layer (precursor) using the mixture of conductive 
powder, a water-repellent bulking agent, and ostomy agent powder, or after carrying out the 
laminating of the 2nd gaseous diffusion layer (precursor) further, or the gaseous diffusion layer 
for fuel cells according to claim 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the gaseous diffusion layer for fuel cells, and its 

process. 

[0002] 

[Description of the Prior Art] Drawin g 6 is the decomposition sectional view showing the basic 
configuration of the single eel of the solid-state macromolecule form fuel cell which is one 
gestalt of the conventional fuel cell. The air pole (cathode) side catalyst bed 2 which contains 
noble metals (mainly platinum) in the principal plane of the both sides of the solid-state 
poly electrolyte film 1. respectively, and the fuel electrode (anode) side catalyst bed 3 are joined, 
and a eel is constituted. It counters with the air pole side catalyst bed 2 and the fuel electrode 
side catalyst bed 3, and the air pole side gaseous diffusion layer 4 and the fuel electrode side 
gaseous diffusion layer 5 are arranged, respectively. Thereby, an air pole 6 and a fuel electrode 7 
are constituted, respectively. These gaseous diffusion layers 4 and 5 serve to tell a current 
outside at the same time they pass oxidizer gas and fuel gas, respectively. And it pinches with 
the separator 10 of a lot which consists of a conductive and gas impermeable ingredient which 
faced the eel, was equipped with the gas passageway 8 for reaetant gas circulation, and equipped 
the principal plane which faces with the cooling water passage 9 for cooling water circulation, 
and the single eel 1 1 is constituted. 

[0003] Drawing 7 is the sectional view showing the basic configuration of a solid-state 
macromolecule form fuel cell stack. The laminating of many single eels 1 1 is carried out, and it 
pinches by the clamping plate 14 for adding a collecting electrode plate 12, the electric insulating 
plate 13 aiming at electric insulation and heat insulation, and a load, and holding a laminating 
condition, and is bound tight with the bolt 1 5 and the nut 1 7, and the bolting load is added with 
the pan spring 16. 

[0004] For the solid-state polyelectrolyte film 1, specific resistance is 20-ohmcm2 at ordinary 
temperature as having the proton exchange group in the molecule and saturating moisture 
content. It becomes the following and functions as a proton conductivity electrolyte. Thus, the 
solid-state polyelectrolyte film 1 functions as a proton conductivity electrolyte by carrying out 
water, in the solid-state macromolecule form fuel cell, a steam is included in reaetant gas at 
saturation, and the approach of supplying and operating in each ** eel 1 1 is taken. 
[0005] If the fuel gas which contains hydrogen in a fuel electrode 7, and the oxidizer gas which 
contains oxygen in an air pole 6 are supplied, with a fuel electrode 7, by the fuel electrode 
reaction which decomposes a hydrogen content child into a hydrogen ion and an electron, and 
the air pole 6, the following electrochemical reaction which generates water from oxygen, a 
hydrogen ion, and an electron is performed, respectively, and while power is supplied to a load 
with the electron which moves toward an air pole in an external circuit from a fuel electrode, 
water will be generated at an air pole side. 

[0006] Fuel electrode; H2 ->2H++2e - (fuel electrode reaction) 
Air pole; 2H++(1/2) 02+2e~>H2 O (air pole reaction) 

Whole ;H2+(1/2) 02 ->H2 O [0007] Thus, in an air pole 6 side, the water which water is 
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generated upwards by the reaction and moves to an air pole 6 side with migration of the 
hydrogen ion from a fuel electrode 7 side also exists. Therefore, the function of the gaseous 
diffusion layers 4 and 5 controlling the feeding^and-discarding appearance of 3 produced water 
which tells outside two currents which supply at homogeneity the reactant gas by which 1 supply 
is carried out to a catalyst bed, and migration water good is required. Therefore, the ingredient 
which gave a water-repellent finish as gaseous diffusion layers 4 and 5 at conductive foam, such 
as carbon paper and a carbon cross, and this conductive foam, and the ingredient which applied 
the mixture which becomes this conductive foam from carbon powder and a water-repelient 
bulking agent were used conventionally. However, in the case of carbon paper, mechanical 
strengths ran short, the top where the conventional gaseous diffusion layer is expensive, since it 
was weak, it is manufactured by the batch type, and about electrode manufacture, continuation 
formation is difficult and there was a problem inferior to mass-production nature. 
[0008] 

[Problem(s) to be Solved by the Invention] The 1st purpose of this invention solves the 
conventional problem, it is excellent also in the mechanical strength while it is excellent in gas 
permeability, water repellence, etc., and it is offering the cheap gaseous diffusion layer for fuel 
cells in which continuation formation is possible. The 2nd purpose of this invention is offering the 
approach for manufacturing easily such a gaseous diffusion layer for fuel cells. 
[0009] 

[Means for Solving the Problem] By using the gaseous diffusion layer which filled up with and 
formed the mixture which becomes the opening section of this sheet from a water-repellent 
bulking agent like conductive powder like for example , carbon powder , and a fluororesin using 
the reticulated sheet which has the thermal resistance and acid resistance like the mesh made 
from stainless steel in order to solve the conventional problem , as a result of inquiring 
wholeheartedly , this invention person etc. finds out that a technical problem is solvable , and 
came to accomplish this invention . 

[0010] Namely, the gaseous diffusion layer for fuel cells of this invention according to claim 1 It 
is the gaseous diffusion layer used for at least one of said the gaseous diffusion layers of the 
fuel cell which has arranged the fuel electrode side catalyst bed and the air pole side catalyst 
bed to both sides of an electrolyte membrane, and has arranged the gaseous diffusion layer 
further, respectively on the external surface of a fuel electrode side catalyst bed and an air pole 
side catalyst bed. It is characterized by being formed from the mixture of the reticulated sheet 
which has thermal resistance and acid resistance, and the conductive powder and the water- 
repellent bulking agent which are filled up with the opening section of this reticulated sheet. 
[001 1] In the gaseous diffusion layer for fuel cells according to claim 1, the gaseous diffusion 
layer for fuel cells of this invention according to claim 2 is characterized by carrying out the 
laminating of the 2nd gaseous diffusion layer which has voidage smaller than said gaseous 
diffusion layer while it is formed in the field of said gaseous diffusion layer which contacts said 
catalyst bed from the mixture of conductive powder and a water-repellent bulking agent. 
[0012] The gaseous diffusion layer for fuel cells of this invention according to claim 3 is 
characterized by the content of the water-repellent bulking agent contained in the 2nd gaseous 
diffusion layer being larger than the content of the water-repellent bulking agent contained in 
said gaseous diffusion layer in the gaseous diffusion layer for fuel cells according to claim 2. 
[0013] The gaseous diffusion layer for fuel cells of this invention according to claim 4 is 
characterized by covering beforehand with the water-repellent ingredient the fiber which forms 
said reticulated sheet in either of claim 1 to claims 3 in the gaseous diffusion layer for fuel cells 
of a publication. 

[0014] The gaseous diffusion layer for fuel cells of this invention according to claim 5 is 
characterized by the thickness of the 2nd gaseous diffusion layer being smaller than the 
thickness of said gaseous diffusion layer in the gaseous diffusion layer for fuel cells given in 
either of claim 2 to claims 4. 

[0015] It is characterized by the gaseous diffusion layer for fuel cells of this invention according 
to claim 6 being smaller than the specific surface area of the carbon powder which the specific 
surface area of the carbon powder which the conductive powder used for said gaseous diffusion 
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layer and the 2nd gaseous diffusion layer in the gaseous diffusion layer for fuel cells given in 
either of claim 2 to claims 5 is carbon powder, and is used for said gaseous diffusion layer uses 
for the 2nd gaseous diffusion layer. 

[0016] Claim 7 of this invention is the process of claim 1 characterized by considering as the 
gaseous diffusion layer which it heat-treated, and it decomposed, and the ostomy agent was 
dispersed, and formed micropore, or the gaseous diffusion layer for fuel cells according to claim 
2, after making a gaseous diffusion layer (precursor) using the mixture of conductive powder, a 
water-repellent bulking agent, and ostomy agent powder, or after carrying out the laminating of 
the 2nd gaseous diffusion layer (precursor) further. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
a detail using a drawing. Drawing 1 (b) is an explanatory view which explains typically the cross 
section of 1 operation gestalt of the gaseous diffusion layer for fuel cells of this invention, and 
(b) is the flat-surface explanatory view of the reticulated porosity sheet which has thermal 
resistance. In addition, the duplicate explanation is omitted by giving the same reference mark to 
the same component as the component shown in drawin g 6 in d rawin g 1 (b) and (b). 
[0018] As shown in drawin g 1 (b), the opening section 21 of the reticulated sheet 20 which has 
the thermal resistance and acid resistance like a metal mesh is filled up with the mixture 22 of 
conductive powder like carbon powder, and a water-repellent bulking agent like a fluororesin, and 
the gaseous diffusion layer 4 for fuel cells of this invention is formed in it. The catalyst bed 2 is 
formed in the upper part of the gaseous diffusion layer 4 for fuel cells at homogeneity. Especially 
the quality of the material of the reticulated sheet 20 which has the thermal resistance and acid 
resistance which are used by this invention is not limited, for example, can use a metal, the 
ceramics, glass, engineering plastics, etc. As a metal, stainless steel system metals (SUS316, 
SUS304, etc.), titanium, or a titanium alloy can specifically be mentioned. Although especially the 
aperture of the reticulated sheet 20 is not limited, either, it is desirable to use that whose 
porosity (porosity) is about about 70 - 95%. Especially the gestalt of the reticulated sheet 20 is 
not limited, either, but the shape of the shape of the shape of the shape of the shape of a wire 
gauze and plain weave and a textile and a mesh and a punching metal etc. can use all. 
[0019] Since the mechanical strength is high, the reticulated sheet 20 can play a role of a eel 
supporting material. Since the mixture 22 of conductive powder like carbon powder and a water- 
repellent bulking agent like a fluororesin is filled up with and formed in the opening section 21 of 
the reticulated sheet 20, it excels in gas permeability, water repellence, etc., and while making a 
catalyst bed diffuse reactant gas well and being able to supply it to it, discharge of produced 
water or migration water can be performed good. Moreover, since it excels in the mechanical 
strength, continuation formation can be carried out easily and a cheap gaseous diffusion layer 
can be offered. 

[0020] Although the reticulated sheet 20 can also be used as it is, it is desirable to cover the 
fiber of the reticulated sheet 20 with a water-repellent ingredient like a fluororesin beforehand. 
While the water repellence near the fiber of the reticulated sheet 20 increases, and gas 
permeability improves and is held by covering beforehand, this water-repellent ingredient works 
as fiber and adhesives of conductive powder like carbon powder, and can prevent omission of 
conductive powder like carbon powder from the gaseous diffusion layer 4 for fuel cells. 
Specifically as a water-repellent bulking agent, the Fori polytetrafluoroethylene, perfluorocarbon- 
sulfonic-acid, tetrafluoroethylene-perfluoro-alkyi vinyl ether copolymer, tetrafluoroethylene- 
hexafluoropropylene copolymer, polychlorotrifluoroethylene resin, polyvinylidene fluoride, and 
vinyl fluoride, a tetrafluoroethylene-ethylene copolymer, etc. can be illustrated. Specifically as 
conductive powder, carbon powder, graphite powder, carbon fiber powder, metal powder, metal 
fiber powder, the metal plating ceramics, etc. can be illustrated. 

[0021] Drawin g 2 (b) is an explanatory view which explains typically the cross section of other 
operation gestalten of the gaseous diffusion layer for fuel cells of this invention, and (b) is the 
flat-surface explanatory view of the reticulated sheet which has thermal resistance and acid 
resistance. In addition, the duplicate explanation is omitted by giving the same reference mark to 
the same component as the component shown in drawin g 6 in drawin g 2 (b) and (b). 
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[0022] As shown in drawin g 2 (b), gaseous diffusion layer 4A for fuel cells of this invention To 
the field which contacts the catalyst bed 2 of the gaseous diffusion layer 4 by which the mixture 
22 of conductive powder like carbon powder and a water-repellent bulking agent like a 
fluororesin is filled up with and formed in the opening section 21 of the reticulated sheet 20 
which has the thermal resistance and acid resistance like a metal mesh or [ that it is the mixture 
which consists of conductive powder and a water-repellent bulking agent, and is the same 
presentation ratio as said mixture 22 ] — or while being formed from the mixture which has a 
different presentation ratio, the laminating of the 2nd gaseous diffusion layer 23 which has 
voidage smaller than the gaseous diffusion layer 4 is carried out. The catalyst bed 2 is formed in 
the upper part of the 2nd gaseous diffusion layer 23 at homogeneity. 

[0023] By taking this configuration, the gaseous diffusion layer 4 in which gaseous diffusion layer 
4A for fuel cells of this invention has the reticulated sheet 20 with a high mechanical strength 
plays a role of a eel supporting material, and the 2nd gaseous diffusion layer 23 enables 
formation of the more uniform catalyst bed 2. And by having carried out the laminating of the 
2nd gaseous diffusion layer 23 which has voidage smaller than the gaseous diffusion layer 4, and 
having prepared it, the 2nd gaseous diffusion layer 23 plays the role which controls the feeding- 
and-discarding appearance of produced water and migration water good. 

[0024] Although especially the content of the water-repellent ingredient contained in the 2nd 
gaseous diffusion layer 23 is not limited, it is desirable to raise from the content of the water- 
repellent ingredient contained in the gaseous diffusion layer 4. By raising from the content of the 
water-repellent ingredient contained in the gaseous diffusion layer 4, evaporation scattering to 
the reactant gas of produced water and migration water can be controlled. 
[0025] While the water repellence near the fiber of the reticulated sheet 20 increases by 
covering the fiber of the reticulated sheet 20 with a water repellence ingredient like a fluororesin 
beforehand although it is also possible to use the reticulated sheet 20 as it is as mentioned 
above, and gas permeability improves and being held, it works as adhesives of conductivity [ like 
fiber and carbon powder ] powder whose water repellence ingredient of this is, and omission of 
conductivity powder like the carbon powder from the gaseous diffusion layer 4 can be prevented. 

[0026] Especially the thickness of the 2nd gaseous diffusion layer 23 is not limited. It is desirable 
to make thickness of the 2nd gaseous diffusion layer 23 smaller than the thickness of the 
gaseous diffusion layer 4. By carrying out like this, the effect of the 2nd gaseous diffusion layer 
inferior to gaseous diffusion nature becomes small, and the gaseous diffusion nature as the 
whole eel is held. 

[0027] Especially the conductive powder used for the gaseous diffusion layer 4 and 2nd gaseous 
diffusion layer 4A is not limited. However, since carbon powder is easy to receive and it is cheap 
as conductive powder, it can be used preferably. And it is desirable to constitute so that smaller 
[ the specific surface area of the carbon powder of the gaseous diffusion layer 4 ] than the 
specific surface area of the carbon powder of 2nd gaseous diffusion layer 4A. The absorptivity of 
the gaseous diffusion layer 4 increases rather than the 2nd gaseous diffusion layer, and the 
moisture which becomes superfluous by 2nd gaseous diffusion layer 4A can be promptly moved 
to the gaseous diffusion layer 4, without stagnating or piling up. and it can be made to transpire 
in gas by carrying out like this. 

[0028] Drawin g 3 is an explanatory view explaining 1 operation gestalt of the process of the 
gaseous diffusion layer for fuel cells of this invention shown in drawin g 2 . As shown in drawin g 
3 , the reticulated sheet which has the thermal resistance and acid resistance like a metal mesh 
first is prepared, and the reticulated sheet given a water-repellent finish by processing and heat- 
treating by the emulsion of a water-repellent ingredient like a fluororesin subsequently etc. is 
made. 

[0029] And the opening section of this water-repellent-finish reticulated sheet is filled up with 
the mixture of conductive powder, a water-repellent bulking agent, and ostomy agent powder, 
and a gaseous diffusion layer (precursor) is made. And on this gaseous diffusion layer 
(precursor), it applies, the laminating of the mixture of conductive powder and a water-repellent 
bulking agent is carried out, and the 2nd gaseous diffusion layer (precursor) is formed. 
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[0030] And the gaseous diffusion layer (precursor) which carried out the laminating of the 2nd 
gaseous diffusion layer (precursor) is heat-treated, and while decomposing and dispersing, 
removing the ostomy agent in said gaseous diffusion layer (precursor), having micropore and 
considering as a gaseous diffusion layer with high voidage, the gaseous diffusion layer for fuel 
cells of this invention can be obtained by sintering the water-repellent bulking agent in a ring 
main diffusion layer (precursor). 

[0031] With the above-mentioned operation gestalt, after carrying out the laminating of the 2nd 
gaseous diffusion layer (precursor), it heat-treated, but after heat-treating said gaseous diffusion 
layer (precursor), decomposing and dispersing, removing an ostomy agent and considering as a 
gaseous diffusion layer before carrying out the laminating of the 2nd gaseous diffusion layer 
(precursor), the 2nd gaseous diffusion layer may be formed. 

[0032] It becomes possible to manufacture easily the gaseous diffusion layer for fuels of this 
invention which changed the voidage of a gaseous diffusion layer free only by adding 
decomposition, scattering, and a removal process for an ostomy agent by this process. 
[0033] 

[Example] Although an example and the example of a comparison explain this invention in more 
detail below, this invention is not restrained at all by these examples. 
(Example 1) 

** After being immersed in the FEP dispersion which adjusted the metal mesh made from 
SUS316 (0.2mm of wire sizes) to specific gravity 1.09, it dried and heat-treated (360 degrees C, 
30 minutes), and the metal mesh by which a part of FEP layer was formed in the front face was 
produced. 

[0034] ** Vulcan Kerosine is mixed for XC-72(specific surface area: 250-300m2 / g) 7g, 3g 
(PTFE 6C J) of PTFE (polytetrafluoroethylene) powder, and 1 4g (ammonium hydrogencarbonate) 
of ostomy agent powder as a dispersion medium, and excessive kerosine is removed. Sheet 
forming of the obtained mixture is carried out with a roller. 

[0035] ** The laminating of the metal mesh obtained by the above-mentioned ** was carried out 
to the sheet Plastic solid acquired by the above-mentioned **, and the sheet-like Plastic solid 
[a gaseous diffusion layer (precursor)] with which thickness almost equal to metal mesh 
thickness was filled up with the above-mentioned mixture at the opening section of finishing and 
a metal mesh was acquired by rolling out. 

[0036] ** The gaseous diffusion layer (precursor) which the sheet-like Plastic solid acquired by 
the above-mentioned ** was heat-treated at 60 degrees C for 30 minutes, it decomposed, and 
ostomy agent powder (ammonium hydrogencarbonate) was dispersed, and was removed was 
made. 

[0037] ** Vulcan XC-72 The paste which makes a terpineol a dispersion medium for 6g and 60 
mass %PTFE Tess Per John 6.67g. and has mixing and moderate viscosity is produced. 
[0038] ** After applying the paste obtained by the above-mentioned ** by the thickness of 
about 0.05mm on the sheet [a gaseous diffusion layer (precursor)] obtained by the above- 
mentioned **, it dried at 60 degrees C for 30 minutes, and the laminating of the 2nd gaseous 
diffusion layer (precursor) was carried out on the gaseous diffusion layer (precursor). 
[0039] ** It heat-treated at 360 degrees C after desiccation for 30 minutes, and the gaseous 
diffusion layer for fuel cells of this invention was made by sintering PTFE (water-repellent 
bulking agent). 
[0040] (Example 2) 

** After being immersed in the FEP dispersion which adjusted the metal mesh made from 
SUS316 (0.2mm of wire sizes) to specific gravity 1.09, it dried and heat-treated (360 degrees C, 
30min). and the metal mesh by which a part of FEP layer was formed in the front face was 
produced. 

[0041] ** Mix kerosine for KETCHIEN black (specific surface area: 800m2 / g) 7g. 3g (PTFE 
6CJ) of PTFE powder, and 14g (ammonium hydrogencarbonate) of ostomy agent powder as a 
dispersion medium, and remove excessive kerosine. Sheet forming of the obtained mixture is 
carried out with a roller. 

[0042] ** The laminating of the metal mesh obtained by the above-mentioned ** was carried out 
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to the sheet Plastic solid acquired by the above-mentioned **, and the sheet-like Plastic solid 
[a gaseous diffusion layer (precursor)] with which thickness almost equal to metal mesh 
thickness was filled up with the above-mentioned mixture at the opening section of finishing and 
a metal mesh was acquired by rolling out. 

[0043] ** While having heat-treated the sheet-like organizer [a gaseous diffusion layer 
(precursor)] obtained by the above-mentioned ** at 360 degrees C after 30-minute desiccation 
by 60 degrees C for 30 minutes, decomposing and dispersing the ostomy agent powder 
(ammonium hydrogencarbonate) in a sheet-like organizer [a gaseous diffusion layer (precursor)], 
PTFE (water-repellent bulking agent) was sintered and the gaseous diffusion layer was made. 
[0044] ** Vulcan XC-72 The paste which makes a terpineol a dispersion medium for 6g and 60 
mass %PTFE Tess Per John 6.67g, and has mixing and moderate viscosity is produced. 
[0045] ** After applying the paste obtained by the above-mentioned ** by the thickness of 
about 0.02mm on the sheet (gaseous diffusion layer) obtained by the above-mentioned **, it 
dried at 60 degrees C for 30 minutes, and the laminating of the 2nd gaseous diffusion layer 
(precursor) was carried out. 

** It heat-treated at 360 degrees C after desiccation for 30 minutes, and the gaseous diffusion 
layer for fuel cells of this invention was made by sintering PTFE (water-repellent bulking agent) 
in the 2nd gaseous diffusion layer (precursor). 
[0046] (Example 1 of a comparison) 

** the Toray Industries make — dry and heat-treat after being immersed in the PTFE dispersion 
which adjusted carbon paper TGP-060 (thickness: 0.2mm) to specific gravity 1.10 (360 degrees 
C, 30 minutes). 

** Vulcan XC-72 The paste which makes a terpineol a dispersion medium for 6g and 60 mass % 
PTFE Tess Per John 6.67g, and has mixing and moderate viscosity is produced. 
** After applying the paste obtained by the above-mentioned ** by the thickness of about 
0.02mm on the sheet obtained by the above-mentioned **, it dried at 60 degrees C for 30 
minutes, and the gaseous diffusion layer (precursor) was made. 

** It heat-treated at 360 degrees C after desiccation for 30 minutes, and the gaseous diffusion 
layer for a comparison was made by sintering PTFE (water-repellent bulking agent). 
[0047] The gaseous diffusion layer which each produced in the example 1 of a comparison as a 
gaseous diffusion layer by the side of a fuel electrode while using as the gaseous diffusion layer 
by the side of an air pole the gaseous diffusion layer produced in the [single eel for test] 
examples 1 and 2 and the example 1 of a comparison is used, and it is 2 25cm of electrode 
surface products. The single eel for a test was produced and each ** eel was evaluated. 
[0048] The current potential property of a single eel of having used the gaseous diffusion layer 
of examples 1 and 2 and the example 1 of a comparison for [test-result] drawing 4 is shown. 
Also in the single eel produced in which example, equivalency ability was mostly obtained with 
the example 1 of a comparison. The air utilization rate dependency of the eel electrical potential 
difference in each single eel of examples 1 and 2 and the example 1 of a comparison is shown in 
drawin g 5 . In the ease of the example 2, the inclination for an electrical potential difference to 
fall rapidly in an altitude mind utilization factor side was seen, but the inclination for the amount 
of sag by the side of a low air utilization rate to become small compared with the conventional 
example and an example 1 was seen, and equivalency ability was mostly obtained with the 
example 1 of a comparison also in the single eel produced in which example. 
[0049] 

[Effect of the Invention] The gaseous diffusion layer for fuel cells of this invention according to 
claim 1 It is what is characterized by being formed from the mixture of the reticulated sheet 
which has thermal resistance and acid resistance, and the conductive powder and the water- 
repellent bulking agent which are filled up with the opening section of this reticulated sheet. 
Since a cheap ingredient can be used with high intensity as a reticulated sheet, when becoming 
possible to produce the gaseous diffusion layer which occupies a big ratio in the ingredient cost 
of the single eel of a fuel cell by low cost, Since winding up of a gaseous diffusion layer (sheet) 
becomes possible by using a flexible ingredient for a reticulated sheet, it becomes producible 
[ excellent in mass-production nature ], and since the mechanical strength is high, a reticulated 
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sheet does so remarkable effectiveness, such as playing a role of a eel supporting material. 
Moreover, the gaseous diffusion layer for fuel cells of this invention according to claim 1 is 
excellent in gas permeability, water repellence, etc., and it does so the remarkable effectiveness 
that discharge of produced water or migration water can be performed good while a catalyst bed 
is made to diffuse reactant gas well and it can supply it to it. 

[0050] The gaseous diffusion layer for fuel cells of this invention according to claim 2 In the 
gaseous diffusion layer for fuel cells according to claim 1 , to the field of said gaseous diffusion 
layer which contacts said catalyst bed Since the laminating of the 2nd gaseous diffusion layer 
which has voidage smaller than said gaseous diffusion layer is carried out while being formed 
from the mixture of conductive powder and a water-repellent bulking agent While doing so the 
same effectiveness as the gaseous diffusion layer for fuel cells according to claim 1, the 2nd 
gaseous diffusion layer does so the remarkable effectiveness of playing the role which controls 
the feeding-and-discarding appearance of produced water and migration water good while 
enabling formation of a more uniform catalyst bed. 

[0051] In the gaseous diffusion layer for fuel cells according to claim 2, since the gaseous 
diffusion layer for fuel cells of this invention according to claim 3 made larger than the content 
of the water-repellent bulking agent contained in said gaseous diffusion layer the content of the 
water-repellent bulking agent contained in the 2nd gaseous diffusion layer, it does so the 
remarkable effectiveness that evaporation scattering to the reactant gas of produced water and 
migration water can be controlled. 

[0052] The gaseous diffusion layer for fuel cells of this invention according to claim 4 Since the 
fiber which forms said reticulated sheet in either of claim 1 to claims 3 in the gaseous diffusion 
layer for fuel cells of a publication is beforehand covered with the water-repellent ingredient 
While the water repellence near the fiber of a reticulated sheet increases, and gas permeability 
improves and is held This water-repellent ingredient works as fiber and adhesives of conductive 
powder like carbon powder, and the remarkable effectiveness that omission of conductive 
powder like carbon powder can be prevented from the gaseous diffusion layer for fuel cells is 
done so. 

[0053] Since the gaseous diffusion layer for fuel cells of this invention according to claim 5 made 
thickness of the 2nd gaseous diffusion layer smaller than the thickness of said gaseous diffusion 
layer in the gaseous diffusion layer for fuel cells given in either of claim 2 to claims 4, the effect 
of the 2nd gaseous diffusion layer inferior to gaseous diffusion nature becomes small, and the 
remarkable effectiveness that the gaseous diffusion nature as the whole eel is held is done so. 
[0054] The gaseous diffusion layer for fuel cells of this invention according to claim 6 In the 
gaseous diffusion layer for fuel cells given in either of claim 2 to claims 6 The conductive powder 
used for said gaseous diffusion layer and the 2nd gaseous diffusion layer is carbon powder that 
acquisition is easy and cheap. And since the specific surface area of the carbon powder used for 
said gaseous diffusion layer made it smaller than the specific surface area of the carbon powder 
used for the 2nd gaseous diffusion layer It rises rather than the 2nd gaseous diffusion layer, and 
the absorptivity of a gaseous diffusion layer moves promptly the moisture which becomes 
superfluous in the 2nd gaseous diffusion layer to a gaseous diffusion layer, without stagnating or 
piling up, and does so the remarkable effectiveness of the ability to make it transpire in gas. 
[0055] The remarkable effectiveness of becoming possible to manufacture easily the gaseous 
diffusion layer for fuels which changed the voidage of a gaseous diffusion layer free only by 
adding decomposition, scattering, and a removal process for an ostomy agent by the process of 
the gaseous diffusion layer for fuel cells of this invention according to claim 7 is done so. 
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* NbTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (b) is an explanatory view which explains typically the cross section of 1 operation 
gestalt of the gaseous diffusion layer for fuel cells of this invention, and (b) is the flat-surface 
explanatory view of the reticulated sheet which has thermal resistance. 
[ Drawin g 2] (b) is an explanatory view which explains typically the cross section of other 
gaseous diffusion layers for fuel cells of this invention, and (b) is the flat-surface explanatory 
view of the reticulated sheet which has thermal resistance. 

[ Drawin g 3] It is an explanatory view explaining the process of 1 operation gestalt of the gaseous 
diffusion layer for fuel cells of this invention, 

[Drawing 4] It is the graph which shows the relation of a eel voltage-current consistency. 
[Drawing 5] It is the graph which shows the relation of a eel electrical-potential-difference-air 
utilization rate. 

[ Drawing 6] It is the decomposition sectional view showing the basic configuration of the single 
eel of the solid-state macromolecule form fuel cell which is one gestalt of a fuel cell. 
[ Drawin g 7] It is the sectional view showing the basic configuration of a solid-state 
macromolecule form fuel cell stack. 
[Description of Notations] 

1 Solid-state Polyelectrolyte Film 

2 Air Pole Side Catalyst Bed 

3 Fuel Electrode Side Catalyst Bed 

4 Air Pole Side Gaseous Diffusion Layer 

5 Fuel Electrode Side Gaseous Diffusion Layer 

6 Air Pole 

7 Fuel Electrode 

8 Gas Passageway 

9 Cooling Water Passage 

1 0 Separator 

1 1 Single Cel 

20 Reticulated Sheet 

21 Opening Section 

22 Mixture of Conductive Powder and Water-repellent Bulking Agent 

23 2nd Gaseous Diffusion Layer 
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